
INTERACWJE INFORMATION PROCESSING 
FOR THE ATMOSPHERIC SCIENCES DIVISION 
AT NASA’s M R S W L  SPACE PLIGHT CENTER 

I.  INTRODUCTION 

Th i s  paper d e s c r i b e s  t h e  i n t e r a c t i v e  com- 
p u t e r  r e s o u r c e s  u t i l i z e d  by t h e  A t m o s p h e r i c  
Sc iences  Div i s ion  (ASD) a t  NASA’s Marsha l l  Space 
F l i g h t  Cen te r  (MSFC). The primary focus  he re  is 
t o  d e s c r i b e  t h e  o v e r a l l  d a t a  p r o c e s s i n g  
a c t i v i t i e s .  a v a i l a b l e  computer  r e sources ,  d a t a  
management, and s o f t w a r e  a p p l i c a t i o n s .  High- 
l i g h t i n g  i t s  e f f e c t i v e n e s s  as a u s e f u l  i n t c r a c -  
t i v e  r e s e a r c h  t o o l .  a demonst ra t ion  of t h e  ASD 
c o m p u t e r  f a c i l i t y  w i l l  be g i v e n  a t  t h i s  con- 
f e r e n c e  . v i a  r emote  a c c e s s  t o  MSFC’s ma in f rame  
c o m p u t e r s  u s i n g  b o t h  I B M  PC/AT and App le  111 
microcomputer works ta t ions .  

2. PROGRAM OVERVIEW 

The Atmospheric Sc iences  Div i s ion  is in- 
volved in t h e  des ign ,  t e s t i n g ,  d a t a  a n a l y s i s  and 
r e s e a r c h  r e l a t e d  t o  new remote  s e n s i n g  i n s t r u -  
ments f o r  f u t u r e  s a t e l l i t e ,  a i r c r a f t ,  Space lab ,  
and space  s t a t i o n  missions.  These a c t i v i t i e s  in- 
c l u d e  t h e  Doppler L ida r  System, L igh tn ing  Mapper, 
High Reso lu t ion  In t e r f e romete r  Sounder,  Ceophysi- 
c a l  F l u i d  Flow C e l l ,  M u l t i s p e c t r a l  Atmospheric 
Mapping Sensor ,  Space S h u t t l e  Main Engine, S a t e l -  
l i t e  P r e c i p i t a t i o n  and Cloud Engineer ing ,  E a r t h  
O b s e r v a t i o n  M i s s i o n ,  A d v a n c e d  M i c r o w a v e  
P r e c i p i t a t i o n  Rad iomete r .  and  t h e  M e s o s c a l e  
Analys is  and Space Sensor programs. 

In con junc t ion  wi th  t h e  above, i n t e r a c t i v e  
in fo rma t ion  p rocess ing  is employed in t h e  a r e a s  
o f  m u l t i s p e c t r a l  image p r o c e s s i n g  ( v i s i b l e ,  
i n f r a r e d ,  m i c r o w a v e ) ,  a t m o s p h e r i c  m o d e l i n g  
( d e n s i t y ,  c i r c u l a t i o n ,  t u r b u l e n c e ,  f l u i d  
d y n a m i c s ) ,  d a t a  managemen t  ( d o p p l e r  l i d a r ,  
l i g h t n i n g ,  s a t e l l i t e  imagery, s o l a r  a c t i v i t y ,  at-  
m o s p h e r i c  d a t a  s e t s ,  f l i g h t  e x p e r i m e n t  d a t a ,  
e t c . ) ,  real-time s a t e l l i t e  d a t a  i n g e s t ,  i n t e r a c -  
t i v e  d a t a  d i s p l a y  and a n a l y s i s ,  and computa t iona l  
f l u i d  dynamics. 

3. COMPUTER RESOURCES 

TO s a t i s f y  e v o l v i n g  d a t a  p r o c e s s i n g  
r equ i r emen t s ,  t h e  e x i s t i n g  ASD computer f a c i l i t y  
has  con t inued  t o  b e  upgraded  and  i t s  compute r  
r e s o u r c e s  expanded  by i n t e g r a t i n g  i n t e r a c t i v e  
microcomputer works ta t ions .  Through t h e s e  work- 
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s t a t i o n s ,  a c c e s s  is provided t o  t h e  ASD f a c i l i t y ,  
t h e  Engineer ing  Ana lys i s  and Data System (EAIS), 
and t o  o t h e r  a c c e s s i b l e  computers. 

3.1 ASD Computer System 

The e x i s t i n g  ASD computer sys tem c o n s i s t s  
o f  t h r e e  p r i m a r y  c o m p u t e r s  ( H e w l e t t - P a c k a r d  
IOOOF, H a r r i s / 6 ,  Perkin-Elmer 3200 M P S )  and as- 
s o c i a t e d  p e r i p h e r a l s  a l o n g  w i t h  I B M  PC/AT and 
APPLE 111 microcomputer w o r k s t a t i o n s  t h a t  p rovide  
o v e r  30 ASD s c i e n t i s t s  w i t h  a w ide  r a n g e  o f  
unique c a p a b i l i t i e s  f o r  p rocess ing  and d i sp lay -  
i n g  d a t a  ( s e e  F igu re  3-1). 

The Hewlett-Packard (W-1OOOF) is u t i l i z e d  
f o r  management of l a r g e  volumes of conven t iona l  
a n d  s a t e l l i t e  d e r i v e d  m e t e o r o l o g i c a l  d a t a ,  
a n a l y s i s  and g r a p h i c a l  d i s p l a y ,  and gene ra l  pur- 
pose computing. The HP-1000F system c o n s i s t s  of 
1.25 Mb of main memory, 575 Mb d i s k  s t o r a g e ,  and 
o p e r a t e s  under RTE-6/VM V i r t u a l  Memory Opera t ing  
System wi th  S e s s i o n  Moni to r .  A h a r d w a r e  con- 
f i g u r a t i o n  of t h e  HP-1000F sys tem is provided in 
Figure  3-2. 

The H a r r i s / 6  McIDAS (Man-computer I n t e r a c -  
t i v e  Data Access System) is connected t o  t h e  IBM 
McIDAS system a t  t h e  Space Sc ience  and Engineer- 
i n g  Center  (SSEC) a t  t h e  Un ive r s i ty  of Wisconsin- 
Madison, which a l lows  f o r  convenient  a c c e s s  and 
a n a l y s i s  of rea l - t ime d a t a ,  s a t e l l i t e  and conven- 
t i o n a l  r e s e a r c h  d a t a  b a s e s ,  and p r o v i d e s  f o r  
g r a p h i c a l  d i sp l ay /an ima t ion  of  space  image da ta .  
The H a r r i s / 6  McIDAS sys tem c o n s i s t s  of 0.25 Mb of 
main memory, 320 Mb d i s k  s t o r a g e .  and o p e r a t e s  
under Modif ied  DMS. A d e t a i l e d  h a r d w a r e  con- 
f i g u r a t i o n  of t h e  H a r r i s / 6  McIDAS system is shown 
in Figure  3-3. 

The Perkin-Elmer (P-E 3200 M P S )  is u t i l -  
i zed  p r i m a r i l y  f o r  numer ica l  modeling and l a r g e  
number c runching  t a sks .  It  i s  a mul t ip rocesso r  
system c o n s i s t i n g  of t h r e e  a u x i l i a r y  p rocess ing  
u n i t s  (APU‘s), 16 Mb of i n t e r l e a v e d  ma in  memory, 
1200 Mb d i s k  s t o r a g e ,  and o p e r a t e s  under  OS/32 
Revision 8.1 wi th  Multi-Terminal Monitor (MTH). 
An a r r a y  p rocesso r  (FPS AP-12OR) is a l s o  a t t a c h e d  
t o  t h i s  system f o r  o f f - load ing  CPU bound jobs .  A 
d e t a i l e d  hardware c o n f i g u r a t i o n  of t h e  P-E 3200 
MPS system is shown i n  Figure 3-4. 
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Figure 3-2. Hewlett-Packard IOOOF Computer system 
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Figure 3 - 4 .  Perkin-Elmer 3200 MPS Computer System 
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3.2 Engineer ing  Ana lys i s  6 Data System 

The EADS i s  a c l a s s  s i x  s u p e r c o m p u t e r  
f a c i l i t y  t h a t  is be ing  implemented a t  MSFC. It 
c o n s i s t s  of a h igh  speed  vec tor  processor ,  a v a s t  
amount of memory and on- l ine  s t o r a g e ,  monitor and 
c o n t r o l  d e v i c e s ,  a n  i n t e r a c t i v e  t e r m i n a l  
subsystem, common ou tpu t  dev ices ,  a Local Area 
Network  (LAN) and v a r i o u s  g r a p h i c  s o f t w a r e  
packages.  A t  t h i s  t ime, t h e  EADS is only par- 
t i a l l y  o p e r a t i o n a l  w i t h  f u l l  ope ra t ions  planned 
f o r  e a r l y  1986 (see F igure  3-5). 

The High Speed Vector Processor  (HSVP) is 
a CRAY X-MP/44 c o m p u t e r ,  c o n s i s t i n g  of f o u r  
p a r a l l e l  CPU’s with  4 megawords of shared  memory 
and d e d i c a t e d  d i s k  s t o r a g e  of 8.4 Gb. The HSVP 
h a s  an  o v e r a l l  performance which is t y p i c a l l y  t e n  
times t h a t  of t h e  CRAY-1. The Front End Proces- 
sor (FEP) is a n  I B M  3084 with the  MVS/XA opera t -  
i n g  system and is comprised of t w o  IBM 3081 KX 
p r o c e s s o r s ,  each  wi th  32 Mb memory and lOGb of 
d e d i c a t e d  d i s k  s t o r a g e  and 15 Gb of d i s k  s t o r a g e  
s h a r e d  by a n  IBM 4381-2 p r o c e s s o r  w i t h  16 Mb 
memory and  2.5 Gb o f  d e d i c a t e d  d i s k  s t o r a g e .  
These  machines are redundant ly  in te rconnec ted  in 
o r d e r  t o  avoid  a s i n g l e  po in t  o €  f a i l u r e .  

The IBM 4381-2 is r e s p o n s i b l e  f o r  com- 
munica t ions  c o n t r o l  and image process ing .  Two 
IBM 3725 c o m u n i c a t i o n s  c o n t r o l l e r s  handle most 
of t h e  t e rmina l  t o  hos t  communications. Three 
image p rocess ing  works t a t ions  a r e  being i n s t a l l e d  
c o n s i s t i n g  o f  t h e  f o l l o w i n g  e l e m e n t s :  a V A X  
1 1 f 7 3 0  wi th  2 Mb memory, 456 Mb d i s k  d r ive ,  In- 
t e r n a t i o n a l  Imaging Systems (LIS) model 575 hard- 
ware and so f tware ,  Tek t ron ix  hardcopy u n i t ,  112‘’ 
and 314“ b r o a d c a s t  q u a l i t y  V C R ‘ s ,  and a Dunn 
model 635 camera. One of t h e  image works ta t ions  
is equipped wi th  a n  Op t ron ic s  d i g i t i z i n g  camera 
s y s t e m  as  b o t h  a n  i n p u t  and o u t p u t  dev ice .  
E m u l a t i o n  s o f t w a r e  is a v a i l a b l e  t o  u t i l i z e  t h e  
image works t a t ion  as a McIDAS t e rmina l ,  and fur -  
t h e r  so f tware  development w i l l  a l low image pro- 
c e s s i n g  c a p a b i l i t i e s  in both  McIDAS and I I S  modes. 

For l a r g e  amounts of on- l ine  f i l e  s t o r a g e ,  
a MASTOR model M860 u n i t  can s t o r e  165 Cb of da ta  
on t a p e  c a r t r i d g e s .  Th i s  system c o n s i s t s  of an  
IBM 4341 computer w i th  s e v e r a l  d i s k  d r i v e s  and is 
a c c e s s i b l e  from t h e  FEP and IBM 4381-2.  

The EADS network provides  var ious  output 

d e v i c e s  inc lud ing  an  NCR 5330  micro f i lm  machine 
capab le  of bo th  FR-80 and hardcopy o u t p u t ,  tvo 
IBM 4248 p r i n t e r s  and a XEROX 9 7 0 0  laser p r i n t e r ,  
a c o l o r  f i l m  p r o c e s s o r  t o  g e n e r a t e  movies and  
viewgraphs,  and s e v e r a l  o t h e r  RJE p r i n t e r s  and 
t e r m i n a l s  l oca t ed  throughout MSFC. 

3.3 Communications 

The ASD computer sys tem and EADS can bo th  
be accessed  from a works t a t ion  v i a  a HYBERbus Lo- 
c a l  Area Network ( 9 6 0 0  baud) .  In a d d i t i o n ,  
s e l e c t i v e  access t o  each of t h e  t h r e e  ASD com- 
p u t e r s  is provided by a 9600 baud ASD f a b r i c a t e d  
’patch panel‘  network. The ‘patch panel’ a l l o w s  
up t o  60 u s e r s  t o  s imul taneous ly  r o u t e  a work- 
s t a t i o n  d i r e c t l y  t o  t h e  d e s i r e d  ASD computer,  

Remote i n t e r a c t i v e  access t o  t h e  ASD com- 
p u t e r  sys tem and EADS is provided  by connec t ing  
t o  MSFG’s Deve lcon  d a t a  s w i t c h  v i a  1 2 0 0  baud  
asynchronous RS-232 l i n e s  w i t h  XONIXOFF pro toco l .  
For t h e  ASD system, one p o r t  each  is connected 
t o  t h e  Har r i s16  and P-E 3200 KPS. The HP-1000F 
u t i l i z e s  t h e  o t h e r  two l i n e s  wi th  t h e  a d d i t i o n a l  
o p t i o n  of u s i n g  ENQIACK p ro toco l .  Remote access 
t o  t h e  EADS is provided through a number of d a t a  
swi t ch  l i n e s  i n t o  t h e  system. 

The  HP-1000F s u p p o r t s  t h e  DS-1000 com- 
munica t ions  network which p rov ides  f o r  computer 
t o  computer d a t a  t r a n s f e r  u s ing  a d i a l - u p  1200 
baud l i n e .  The ASD u t i l i z e s  t h e  DS-1000 network 
t o  r e c e i v e  rea l - t ime TVA p r e c i p i t a t i o n  d a t a  f o r  
immediate p rocess ing  and a n a l y s i s .  

The Har r i s16  system also prov ides  remote 
c o m m u n i c a t i o n  t h r o u g h  a DDS 9 6 0 0  b a u d  
b i synchronous  communica t ion  l i n e  w i t h  t h e  I B M  
4381 McIDAS a t  t h e  SSEC. The l i n e  is used as a 
computer t o  computer d a t a  l i n k  t o  t r a n s p o r t  c a s e  
s tudy  d a t a  sets. These d i g i t a l  and t e x t  f i l e s  
can  be t r a n s f e r r e d  i n  e i t h e r  d i r e c t i o n  a long  t h i s  
DDS c i r c u i t .  In a d d i t i o n ,  t h i s  l i n e  is used t o  
d i r e c t l y  connec t  a McIDAS t e rmina l  t o  t h e  SSEC, 
a l l o w i n g  f o r  r e a l - t i m e  s u p p o r t  of A S D  f l i g h t  
experiments.  

The P-E 3200 MPS system o f f e r s  an  R J E  con- 
n e c t i o n  v i a  a 4 8 0 0  baud b i s y n c h r o n o u s  modem 
d r i v e n  by HASP pro tocol .  S c i e n t i s t s  a r e  u s i n g  
t h i s  l i n k  t o  a c c e s s  NASA’s Cyber 205 l o c a t e d  a t  
Goddard Space F l i g h t  Center.  

Figure 3-5. EADS System Con€ igura t ion  
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3.4 ASD Works ta t ions  

The IBM PC/AT and APPLE I11 microcomputers 
are be ing  u t i l i z e d  as works t a t ions  t o  a l l o w  the  
ASD s c i e n t i s t s  t o  access a v a i l s b l e  NASA/HSPC com- 
p u t e r s  from t h e i r  o f f i c e  or remotely ( s e e  Sec t ion  
3.3 Communications). A works t a t ion  can be con- 
nec ted  t o  one of t h e  t h r e e  ASD computers,  t h e  
EADS system, or u t i l i z e d  i n  a s t a n d a l o n e  mode, 
a l l w i n g  t h e  scient is t  to  i n t e r a c t i v e l y  ana lyze  
and d i s p l a y  v a r i o u s  da ta .  

The APPLE 111 works t a t ions  are i n t e g r a t e d  
i o t o  t h e  ASD s y s t e m  w i t h  t h e  f o l l o w i n g  
c a p a b i l i t i e s :  256 Kb memory, l e t t e r  q u a l i t y  and 
d o t  m a t r i x  p r i n t e r ,  c o l o r  p l o t t e r ,  c o l o r  h i - res  
m o n i t o r ,  B6W m o n i t o r .  N o v a t i o n  212A or Hayes  
Smart Modem (1200 baud),  rea l - t ime c l o c k ,  and 5 
Mb p r o f i l e  h a r d  d i s k .  S o f t w a r e  h a s  b e e n  
developed t o  a l low t h e  APPLE 111 works ta t ion  t o  
b e  u s e d  as  a H e w l e t t - P s c k a r d  t e r m i n a l  w i t h  
g r a p h i c s  c a p a b i l i t y  and f u t u r e  development is un- 
derway t o  emulate t h e  McIDAS g r a p h i c s  t e rmina l .  
Various s o f t w a r e  packages a r e  a l s o  provided f o r  
t h e  APPLE 111's t o  be used in a s t anda lone  mode 
inc lud ing  PASCAL Compiler and APPLE-Writer. 

The I B M  PC/AT works t a t ions  are i n t e g r a t e d  
i n t o  t h e  ASD s y s t e m  w i t h  t h e  f o l l o w i n g  c a p -  
a b i l i t i e s :  512 Kb Memory, l e t t e r  q u a l i t y  and dot  
ma t r ix  p r i n t e r ,  I B M  enhanced  g r a p h i c s  d i s p l a y  
monitor,  and 20 Hb hard  d isk .  Sof tware  is being  
developed t o  a l low t h e  I B M  PC/AT works t a t ion  t o  
be used as  an  Hewlett-Packard g r a p h i c s  t e rmina l  
and a McIDAS g r a p h i c s  t e rmina l .  Var ious  so f tware  
packages a r e  a l s o  provided f o r  t h e  IBM PC/AT's t o  
be  used  in a s t a n d a l o n e  mode i n c l u d i n g  TURBO 
PASCAL, dBase  111, WORDSTAR 2000,  M i c r o S o f t  
FORTRAN, CROSSTALK, DISPLAWRITE and o t h e r s .  

3.5 McIDAS Terminal 

The  McIDAS t e r m i n a l  is a s p e c i a l i z e d  
m e t e o r o l o g i c a l  w o r k s t a t i o n  w i t h  a number o f  
powerful a t t r i b u t e s  d e v e l o p e d  s p e c i f i c a l l y  f o r  
d i s p l a y i n g  m e t e o r o l o g i c a l  sa te l l i t e  and conven- 
t i o n a l  d a t a .  A powerful a s p e c t  of t h e  McIDAS 
t e rmina l  is its a b i l i t y  t o  o v e r l a y  g r a p h i c s  on a 
sa te l l i t e  image. In t h i s  way, p l o t t e d  or con- 
t o u r e d  m e a s u r e m e n t s  f r o m  t h e  f i e l d  c a n  be  
v i s u a l l y  r e l a t e d  v i a  a n i m a t i o n  c a p a b i l i t i e s  t o  
t h e  s a t e l l i t e  image. An a d d i t i o n a l  f e a t u r e  is 
t h e  red-green  s t e r e o  d i s p l a y  of imagery which a l -  
l ows  f o r  t h r e e - d i m e n s i o n a l  d i s p l a y  c a p a b i l i t y .  
Also,  c o l o r  ha rdcop ies  a r e  a v a i l a b l e  us ing  t h e  
Dunn 605 camera, b l ack  and whi te  ha rdcop ies  us ing  
t h e  Honeywell v i s i c o r d e r ,  and v i d e o  r e c o r d i n g  
us ing  t h e  VCR's. 

The t e r m i n a l  c o n s i s t s  of a keyboard and 
CRT moni tor  w i th  f u l l  'video' d i s p l a y ,  a memory 
u n i t ,  p r i n t e r ,  j o y s t i c k s ,  and d a t a  t a b l e t .  The 
memory d e v i c e  c a n  s t o r e  32 image  f r a m e s ,  16 
g r a p h i c  frames and has  t h e  c a p a b i l i t y  of expan- 
s i o n  wi th  a d d i t i o n a l  memory boards.  

Users of t h e  McIDAS t e r m i n a l  may e n t e r  
t h e i r  commands from e i t h e r  a s t anda rd  keyboard or  
v i a  t h e  d a t a  t a b l e t .  The j o y s t i c k s  may be used 
f o r  c u r s o r  and  c o l o r  enhancement  c o n t r o l .  An 
added  c a p a b i l i t y  i s  t h a t  a l l  k e y s  a r e  f u l l y  
programmable  a l l o w i n g  t h e  u s e r  t o  e x e c u t e  a 
v a r i e t y  of commands wi th  a s i n g l e  keys t roke .  

4. DATA WAGEPIENT 

It is n e c e s s a r y  t h a t  v a r i o u s  e x p e r i m e n t  
d a t a  be e a s i l y  a c c e s s i b l e  throughout  t h e  e n t i r e  
ASD computer sys tem in o r d e r  t o  accomplish t h e  
r e q u i r e d  r e s e a r c h .  T h e r e f o r e ,  a few s t anda rd  
formats  have been set f o r t h  to  r e s t r u c t u r e  t h e  
i n - c o m i n g  d a t a  w h i c h  a r r i v e s  f r o m  numerous 
s o u r c e s  and  in v a r i o u s  f o r m a t s .  S e v e r a l  ASD 
developed d a t a  management u t i l i t y  r o u t i n e s  r e s i d e  
on t h e  HP-1000F and are u t i l i z e d  t o  re format  t h e  
d a t a  and g e n e r a t e  random sccess d i s c  f i l e s  on t h e  
HP-1000F or magnet ic  t a p e  ou tpu t  which a l lows  t h e  
d a t a  t o  be t r a n s f e r r e d  be tween  t h e  t h r e e  ASD 
computers. F i g u r e  4-1 shows t h e  o v e r a l l  d a t a  
f low throughout  t h e  ASD computer system. 

There  are f o u r  b a s t c  d a t a  types  c u r r e n t l y  
b e i n g  p r o c e s s e d  on t h e  HP-1000F: S o u n d i n g s  
(Rawinsonde, S a t e l l i t e ) .  S ing le  Level (Surface ,  
Cloud Winds, LLP, P r e c i p i t a t i o n ) ,  Gr ids  (same a s  
S i n g l e  L e v e l ) ,  a n d  Images  ( S a t e l l i t e ,  Radar). 
The HP-1000F d a t a  management s o f t w a r e  c o n v e r t s  
t h e  v a r i o u s  d a t a  and creates a 'random access '  
d i s k  f i l e ,  t h u s  making t h e  d a t a  e a s i l y  a c c e s s i b l e  
t o  numerous  ASD a n a l y s i s  and  d i s p l a y  sof tware  
packages. Assoc ia t ed  w i t h  each  'random access '  
d a t a  f i l e  is  a ''Documentation'' f i l e  which des- 
c r i b e s  t h e  d a t a  se t  and  a " L a t i t u d e / L o n g i t u d e "  
f i l e  which p rov ides  in fo rma t ion  f o r  g r a p h i c a l l y  
p l o t t i n g  t h e  s t a t i o n  l o c a t i o n s .  In a d d i t i o n ,  a 
" D i r e c t o r y "  f i l e  e x i s t s  f o r  e a c h  of t h e  d a t a  
types ,  which c o n t a i n s  t h e  f i l e  names, parameter 
indexes ,  t i m e  p e r i o d s ,  d a t e s ,  t i t l e s ,  and o t h e r  
i n fo rma t ion .  

The H a r r i s / 6  o f f e r s  t h e  s c i e n t i s t  a v i s u a l  
means of s t u d y i n g  s a t e l l i t e ,  r a d a r ,  or  conven- 
t i o n a l  d a t a  in an i n t e g r a t e d  manner. All of t h e  
d a t a  t h a t  comes i n t o  t h e  McIDAS s y s t e m  is  o f  
t h r e e  b a s i c  forms: Images, Gr ids ,  and 'S t a t ion  
Data Se t s '  (SDS) f i l e s .  McIDAS images and g r i d s  
are r a t h e r  s t r a i g h t  forward, two-dimensional d a t a  
s t r u c t u r e s .  The SDS s t r u c t u r e  is one in which 
t h e r e  a r e  any number of measurements made a t  one 
l o c a t i o n  a t  a g iven  t i m e .  

C o n v e n t i o n a l  b a l l o o n ,  s u r f a c e ,  s a t e l l i t e  
t empera tu re  and moi s tu re  soundings ,  and l i g h t n i n g  
s t r o k e s  are examples of d a t a  t h a t  a r e  put i n t o  
SDS f i l e s .  Radar d a t a  h a s  been pu t  i n t o  both t h e  
image and t h e  g r i d  format. S tandard  o b j e c t i v e  
a n a l y s i s  so f tware  r o u t i n e s  t ransform SDS da ta  t o  
t h e  g r i d  s t r u c t a r e ,  u s u a l l y  f o r  t h e  c o n t o u r  
a p p l i c a t i o n s .  The g r i d  can then be p u t  i n t o  an 
image format f o r  d i s p l a y .  Transformat ion  in t h e  
r eve r se  d i r e c t i o n  f rom t h e  Image s t r u c t u r e  t o  
t h e  o t h e r  s t r u c t u r e s  is u s u a l l y  done with a spe- 
c i a l i z e d  r e s e a r c h  g o a l  in mind, and a lgo r i thms  
a r e  q u i t e  dependent upon t h e  s p e c i f i c  goa l .  

The P-E 3200 MPS is used t o  gene ra t e  v a s t  
amounts  o f  d a t a  by s o f t w a r e  wh ich  s i m u l a t e s  
v a r i o u s  t y p e s  o f  a t m o s p h e r i c  phenomenon. Re- 
s e a r c h  s c i e n t i s t s  u s e  t h i s  s i m u l a t e d  d a t a  t o  
c o r r e l a t e  t h e i r  m a t h e m a t i c a l  mode l s  t o  a c t u a l  
da t a .  The model ou tpu t  is s t o r e d  i n  cont iguous  
d a t a  f i l e s  which a r e  accessed  both  r,indomly and 
s e q u e n t i a l l y .  NCAR g r a p h i c s  output  is  s to red  in 
'metacode '  f o r m a t  which  i s  dev ice  independent.  
Data i s  e a s i l y  t r a n s f e r r e d  t o  and f r o m  the  P-E 
3200 MPS us ing  s t anda rd  P-E copy u t i l i t i e s .  
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Figure  4 - 1 .  ASD System Data Flow 

5 .  ASD SOFTWARE APPLICATIONS 

Various a p p l i c a t i o n  p r o g r a m s  and models 
are  e x e c u t e d  on a d a i l y  b a s i s  by s c i e n t i s t s  
u t i l i z i n g  t h e  ASD computer system. S p e c i f i c  ap- 
p l i c a t i o n s  are performed on t h e  ASD computer t h a t  
b e s t  s a t i s f i e s  t h e  requi rements  of t h e  program. 

The HP-1000F c o m p u t e r  s y s t e m  is h e a v i l y  
u t i l i z e d  t o  ana lyze  and g r a p h i c a l l y  d i s p l a y  l a r g e  
volumes of  a tmospher ic  d a t a  by t h e  use  of a n  in- 
t e r a c t i v e  a n a l y s i s  and d i s p l a y  s o f t w a r e  package 
(AVEBO). T h i s  package is  a *menu dr iven‘  set of 
F o r t r a n  p rograms  which  p r o c e s s  t h e  f o u r  bas ic  
t y p e s  o f  d a t a  ( S o u n d i n g ,  S i n g l e  L e v e l ,  G r i d ,  
Image) and  g e n e r a t e s  va r ious  o u t p u t s  based upon 
t h e  u s e r ’ s  s e l e c t i v i t y .  By u s i n g  t h e  A V E B O  
programs, a tmospher ic  d a t a  may be  d i s p l a y e d  i n  
v a r i o u s  fo rms  s u c h  as  Skew T p l o t s ,  p a r a m e t e r  
va lue  and p r o f i l e  p l o t s ,  s t a t i o n  and parameter 
b a s e  map p l o t s ,  wind v e c t o r  and  wind p r o f i l e  
p l o t s ,  w i n d  b a r b  p l o t s ,  g r i d  p a r a m e t e r  
con tour ing ,  p r i n t e d  g r i d  p r o f i l e ,  shaded p r i n t e d  
images, and co lored  image d i sp lays / an ima t ion  ( see  
F igu re  5-1 1. 

The AVE80 program w i l l  prompt t h e  u s e r  for  
v a r i o u s  i n t e r a c t i v e  i n p u t s  f o r  q u a l i f y i n g  the 
d e s i r e d  d a t a  op t ions .  The u s e r  may p rocess  d a t a  
on a s i n g l e  c a s e  b a s i s  or select  m u l t i p l e  cases .  
The u s e r  t h e n  may s e l e c t  t h e  d e s i r e d  d a t a  
p a r a m e t e r s  s u c h  as  d a t a  t y p e ,  d a t a  base ,  time 
pe r iods ,  s t a t i o n  numbers ,  l a t  i t u d e ,  l o n g i  t u d e ,  
p r e s s u r e  l e v e l s ,  e t c .  F i n a l l y  t h e  u s e r  may 
s e l e c t  t h e  ou tpu t  device  , l i n e  s t y l e s ,  c o l o r s  
and s e v e r a l  o t h e r  o p t i o n s  depending on t h e  ou tpu t  
des i r ed .  Output dev ices  a v a i l a b l e  to  t h e  u s e r  
i n c l u d e :  HP X-Y c o l o r  p l o t t e r s ,  HP g r a p h i c s  
p r i n t e r / p l o t t e r ,  HP T h i n k j e t  p r i n t e r ,  HP L a s e r  
Jet p r i n t e r ,  c o l o r  moni tors ,  and APPLE LIT and 
IBM PC/AT works t a t ions .  

S e v e r a l  h igh- leve l  programs e x i s t  on t h e  
McIDAS t o  permi t  a p p l i c a t i o n  of s o p h f s t f c a t e d  

a lgo r i thms  t o  image da ta .  One such  program uses  
many images a t  d i f f e r i n g  s p e c t r a l  wavelengths  t o  
r e p r o d u c e  v e r t  i c a l  a t m o s p h e r i c  tempera ture  and 
mois ture  soundings.  Another program uses  s e v e r a l  
images f o r  an  animated sequence f o r  t h e  purpose 
of c a l c u l a t i n g  t r acked  winds. R a i n f a l l  estima- 
t i o n  a lgo r i thms  have been developed which u t i l i z e  
i n f r a r e d  and microwave images. These techniques  
a i d  in determi  n i  ng p r e c i  p i t a t  i on c h a r a c t e r i  s t f cs 
over  both land and oceans. F igure  5-2 shows ex- 
ample o u t p u t s  from t h e  McXDAS system. 

The P-E 3200 N P S  sys tem is used p r i m a r i l y  
f o r  e x e c u t i n g  a t m o s p h e r i c  p h y s i c s  and f l u i d  
d y n a m i c s  r e s e a r c h  m o d e l s  o f  h i g h  CPU bound 
a c t i v i t y .  T h e  P-E a l s o  s u p p o r t s  t h e  N C A R  
g r a p h i c s  package  w i  t h  metacode  t r a n s l a t o r s  f o r  
Tek t ron ix  t e r m i n a l s  and FR80 mic ro f i che  output .  
C o l o r  g r a p h i c s  c a p a b i l i t y  i s  a v a i l a b l e  on t h e  
Tekt ronix  4 1 1 5 B  and C h r o m a t i c s  t e r m i n a l ,  which  
suppor t  t h e  i n t e r a c t i v e  r e s e a r c h  of t h e  Doppler 
Radar/Lidar a c t i v i t i e s ,  s p e c i f i c a l l y  u s i n g  t h e  
NEXRAD so f tware  from t h e  Na t iona l  Seve re  Storms 
Labora tory ,  

The a tmospher ic  phys i c s  models i nc lude  t h e  
M u l t i s p e c t r a l  Atmospheric Napping Sensor  (HAMS) 
which measu res  a t m o s p h e r i c ,  c l o u d  a n d  s u r f a c e  
c h a r a c t e r i s t i c s  a t  very f i n e  h o r i z o n t a i  reso lu-  
t i o n  wi th  spectral imagery ( s e p a r a t e  v i s i b l e  and 
i n f r a r e d  s p e c t r a l  bands)  t o  map t h e  4-D atmos- 
p h e r i c  tempera ture ,  m o i s t u r e  and  c l o u d  f i e l d s .  
Other  models run on t h e  P-E fnc lude  t h e  Limited 
Area  M e s o s c a l e  P r e d i c a t i o n  S y s t e m  (LAMPS), 
P i e l k e ‘ s ,  Cloud Wind and  t h e  S o u t h  Dakota 2-D 
c loud  model. 

Space  S h u t t l e  Main  E n g i n e  (SSME) a n d  
S p a c e l a b  p r o j e c t s  u s e  t h e  P-E sys tem p r f m r i l y  
f o r  computa t iona l  and geophys ica l  f l u i d  d y n a d c e  
modeling. The s c i e n t i s t s  e x e c u t e  CW’s PHOENICS 
code which a l lows  them t o  s i m u l a t e  f lows  and gen- 
erate g raph ics  output .  F igu res  5-3 and 5-4 show 
example o u t p u t s  from t h e  P-E system. 
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Figure 5 - 1 .  H P - I O O O P  AVE80  Program Outputs 
Figure 5-2. Harris /6  McIDAS System Outputs 
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6 .  SUMMARY 

- 
IABATIC H E A ~ N G  RATE 4.5 KM 

Figure  5-3. P-E 3200 LAMPS Model Output 

F igu re  5-4. P-E 3200 NEXRAD Model Output 
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I n  summary,  t h e  ASD c o m p u t i n g  f a c i l i t y  
provides  t h e  r e s e a r c h  s c i e n t i s t s  w i t h  a complete  
i n t e r a c t i v e  in fo rma t ion  p rocess ing  c a p a b i l i t y  to  
s a t i s f y  i t s  c u r r e n t  d a t a  p r o c e s s i n g  a c t i v i t i e s .  
The ASD system w i l l  c o n t i n u e  t o  be upgraded t o  
meet f u t u r e  r equ i r emen t s  a s  w e l l  a s  t o  enhance 
c a p a b i l i t i e s  o f  t h e  s y s t e m  t o  b e t t e r  meet t h e  
n e e d s  o f  t h e  s c i e n t i s t s / u s e r .  A d d i t i o n a l  
microcomputer  w o r k s t a t i o n s  w i l l  be i n t e g r a t e d  
i n t o  t h e  system t o  a l l o w  f o r  even more u s e r s  t o  
access  bo th  t h e  ASD computer system and t h e  EADS 
c l a s s  s i x  supercomputer  f a c i l i t y .  
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